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No bedrock data

Quaternary sand, silt, clay, and gravel at the surface conceal bed-

rock units. Insufficient data regarding distribution of concealed
bedrock units. Area includes principal bodies of water

PoMis

Pliocene(?) and Miocene sedimentary rocks

Interbedded conglomerate, sandstone, siltstone, minor

mudstone, and volcanic tuff. Diagonal ruling denotes area
across which Quaternary deposits overlie the bedrock unit

Oligocene volcanic rocks

Rhyolite intrusive bodies and flows, minor tuff, breccia, and

tuffaceous sandstone. May include beds of possible Eocene
age in southwest part of the map area. Unit Qavt is
dominantly stratified tuff with subordinate clastic
sedimentary rocks; unit is partly correlative with unit Qas.
Diagonal ruling denotes area across which Quaternary
deposits overlie the bedrock unit

Oligocene sedimentary rocks

Interbedded sandstone, volcanic tuff, conglomerate, and minor

carbonaceous siltstone and mudstone. May include beds of
possible Eocene age at base. Diagonal ruling denotes area
across which Quaternary deposits overlie the bedrock unit

Eocene volcanic rocks

Andesitic and basaltic flows, breccia, and intrusive bodies.

Diagonal ruling denotes area across which Quaternary
deposits overlie the bedrock unit

Kg

Cretaceous intrusive rocks, mainly granitic

Granodiorite, granite, quartz monzonite, monzonite, and some

mafic intrusive rocks of the Boulder batholith, Elkhorn
Mountains, Scratchgravel Hills, Broadwater and Marysville
stocks, and small unnamed intrusive bodies west and
northwest of Helena. Diagonal ruling denotes area across
which Quaternary deposits overlie the bedrock unit

Elkhorn Mountains Volcanics

Andesitic volcanic rocks, ashflow tuffs, shallow intrusive rocks,

and minor conglomerate. Diagonal ruling denotes area
across which Quaternary deposits overlie the bedrock unit

Kck

Upper and Lower Cretaceous sedimentary rocks

Mudstone, siltstone, and thin sandstone units; some conglo-

merate and very thin tuff beds. Includes the Colorado
Group, Kootenai Formation, and locally the Slim Sam
Formation. Diagonal ruling denotes area across which
Quaternary deposits overlie the bedrock unit

Jurassic sedimentary rocks

Mudstone, siltstone and thin units of fine-grained sandstone,

with minor carbonaceous shale and limestone beds. Includes
the Morrison Formation and Ellis Group. Diagonal ruling
denotes area across which Quaternary deposits overlie the
bedrock unit

Permian and Pennsylvanian sedimentary rocks

Silica- and calcium carbonate-cemented sandstone, thin

limestone, siltstone and dolostone beds; some thin chert in
upper part. Includes the Phosphoria, Quadrant, and
Amsden Formations. Diagonal ruling denotes area across
which Quaternary deposits overlie the bedrock unit

Big Snowy Group

Mudstone, siltstone, and thin limestone beds; calcareous

sandstone, local dolostone breccia near base. Includes the
Heath, Otter, and Kibbey Formations. Diagonal ruling
denotes area across which Quaternary deposits overlie the
bedrock unit

M

Madison Group

Thick bedded limestone; thin bedded limestone with some

calcareous siltstone in lower part. Includes the Mission
Canyon Limestone and Lodgepole Limestone. Diagonal
ruling denotes area across which Quaternary deposits overlie
the bedrock unit
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Thamke, J.N., 2000

Hydrology of Helena area bedrock, west-central Montana, 1993-98

Three Forks Formation and Jefferson Formation, undivided

Thick bedded to laminated dolostone and minor very thin
limestone; mudstone and carbonaceous mudstone in upper
part; includes some Mississippian beds at the top. Diagonal
ruling denotes area across which Quaternary deposits
overlie the bedrock unit

Upper and Middle Cambrian carbonate rocks

Thick to thin bedded limestone with dolostone at top; some
limestone pebble conglomerate; mudstone at center and as
partings in lower part. Includes the Hasmark, Pilgrim, Park,
and Meagher Formations. Diagonal ruling denotes area
across which Quaternary deposits overlie the bedrock unit

Middle Cambrian clastic rocks

Micaceous mudstone and siltstone with thin limestone in upper
part; quartz-cemented sandstone and conglomerate with
siltstone partings in lower part. Includes the Wolsey Shale
and Flathead Formation. Diagonal ruling denotes area
across which Quaternary deposits overlie the bedrock unit

Intrusive rocks

Medium and coarsely crystalline gabbro and diorite. Diagonal
ruling denotes area across which Quaternary deposits
overlie the bedrock unit

Bonner Quartzite

Medium- and coarse-grained quartzite; some fine pebbles;

argillite partings. Diagonal ruling denotes area across which
Quaternary deposits overlie the bedrock unit

Mount Shields Formation

Interbedded argillite and siltite with thin quartzite beds; quartzite

beds fine upward into argillite. Diagonal ruling denotes area
across which Quaternary deposits overlie the bedrock unit

Shepard and Snowslip Formations, undivided

Quartzite, argillite and siltite; some calcareous argillite and

limestone in Shepard Formation. Diagonal ruling denotes
area across which Quaternary deposits overlie the bedrock
unit

Helena and Empire Formations, undivided

Dolomitic argillite and siltite; limestone and dolostone; argillite

and very thin quartzite beds in lowest part. Diagonal ruling
denotes area across which Quaternary deposits overlie the
bedrock unit

Spokane Formation

Argillite and siltite with very thin limestone and quartz sandstone

in uppermost and lowest parts. Diagonal ruling denotes area
across which Quaternary deposits overlie the bedrock unit

Greyson Formation

Siltite and argillite with quartzite in the uppermost part.

Diagonal ruling denotes area across which Quaternary
deposits overlie the bedrock unit

Contact between rock units

Dashed where approximately located

Contact between Quaternary deposits and underlying bed-

rock units and contact between concealed rock units

Fault

Long-dashed where approximately located; short-dashed where concealed

Thrust Fault

Dotted where concealed; sawteeth on upper plate
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